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CIPOEHHE HEPBHOH CHCTEM U CKOJIEKCA 
TRIAENOPHORUS NODULOSUS (CESTODA: PSEUDOPHYLLIDEA) 

© H. M. EncepoBa 

H3yqeHa yjibTpacTpyKTypa roJiOBHbix raHrjmeB, ueHTpaJibHOH KOMHccypbi h Hep- 
bob 6 otphh y uecTOflbi Triaenophorus nodulosus. IIphbouhtch onHcaHHH 5 thiiob Hefipo- 
hob, CHHanTHqecKHx KomaKTOB b Henpomme raHniHeB h b HepBax Gotphh. IIoKa 3 aHa 
B3aHMOCBH3b HepBHOH H Bbl^eJIHTeJIbHOH CHCTCM, aHaJIOrHqHaH HeiipOrJIHaJIbHblM 
OTHomeHHHM BbicuiHx jkhbothmx. FHCToxHMHqecKHMH MeTouaMH HccJieuoBaHO pacnpe- 
ueJieHne cepoTOHHHa (5-HT) h RFamide Ha TOTaJibHbix npenapaiax. MeTouoM 3JieKTpoH- 
HOH HMMyHOUHTOXHMHH IIOKa3aHO HaJIHqHe RF-HMMyHOpeaKTHBHbIX (IR) rpaHyJI 
b THiiHqHOM CHHance b oSjiacTH MycKyjiaTypbi KpmbeB. 


Triaenophorus nodulosus (Cestoda) uaBHO hbjihctch o6i>eKTOM BcecTOpOHHero 
H3yqeHHH. B pnue pa6oT (KynepMaH, 1973, 1988; Kuperman, Davydov, 1982a, 1982b; 
BHHorpajjOB h up*, 1982a, 6) noupo6Ho paccMOTpeHa yjibTpacTpyKTypa noKpoBOB, 
XCeJie3 H BbiaeJIHTeJIbHOH CHCTeMbI 3TOrO BHUa, HO He 3aTpOHyTO CTpOeHHe HepBHOH 
CHCTeMbl. rHCTOXHMHqeCKHM MeTOUOM BbIHBJieHHH XOJIHH3CTepa3 6bIJIO HCCJieUOBaHO 
(KoraKOBa, KynepMaH, 1977) <J)opMHpoBaHHe HepBHOH CHCTeMbi T. nodulosus b ohto- 
reHe3e, KOTopoe noKa3ano nocjieuoBaTejibHoe yBeJiHqeHHe qncjia HepBHbix ctbojiob ot 
npouepKonua uo B3pocjioii crauHH, <J)opMHpoBaHHe nneKcycoB h HepBHOH CHCTeMbi 
CKOJieKca. HepBHbie kjictkh He 6biJin HccjieuoBaHbi. B pa6oie TycTa^ccoH (Gustafsson, 
1973), nocBnmeHHOH HccJieuoBaHHio KjieTO^Horo cocTaBa njiepouepKOH.ua T. nodulosus 
b o6uacTH rneHKH, yKa3biBaeTcn Ha HajiHqne kuctok, pacnouoxceHHbix CHapyxcn HepB- 
Horo CTBOJia, TaK Ha3bmaeMbie „KjieTKH-cnyTHHUbi”, h BbicKa3biBaeTcn npeunoJioxceHHe 
o bo3moxchocth (JjopMHpoBaHHH hmh ero 3amHTH0H oSoho^kh. YjibTpacTpyKTypa 
ueHTpaJibHOH h nepH^epHqecKOH HepBHOH CHdeM T. nodulosus uo HacTOHmero Bpe- 
MeHH He H3yqeHa. 

Pa 3 JiHqHbie HenpoMeuHaTopbi, TaKHe KaK aueTHjixoJiHH, 6 HoreHHbie aMHHbi h 
HenpOnenTHUbl, SblJIH BbIHBJieHbl rHCTOXHMHqeCKHMH H HMMyHOUHTOXHMHqeCKHMH 

MeTouaMH y HeKOTopbix npeucTaBHTeueH uecTou (IHhuiob, 1991; Gustafsson e. a., 1985; 
Webb, Mizukawa, 1985; Reuter, Gustafsson, 1989; Samii, Webb, 1990; Wikgren e. a., 1990; 
Gustafsson, Eriksson, 1991). Bmjio noKa3aHO HauHqne aueTHjixouHHa h cepoTOHHHa 
b HepBHOH CHCTeMe T. nodulosus (KoraKOBa, KynepMaH, 1977; Biserova e. a., 1991). 

HacTontuan pa6oia nocBHmeHa H3y^eHHio yjibTpacTpyKTypbi ronoBHbix (ckojickco- 
bmx) raHruHeB, ueHTpaJibHOH KOMHccypbi h ctbojiob, HHHepBHpyiomHx 6 otphh, y nojio- 
B03pejibix T. nodulosus, BbiHBJieHHio h pacnpeueJieHHio ajieMeHTOB HepBHOH CHCTeMbi, 
couepxcamnx cepoTOHHH (5-HT), h HMMyHopeaKTHBHbix k HenponenTHuaM rpynnbi RF 
(RF-IR). 


MATEPHAJI M METOUHKA 

IIouoB03peubix qepBeii H3BueKaun H3 KHiue^HHKa myKH ( Esox luceus) h noMemaun 
b CTaHuapTHbiii pacTBop XeHKca c uo6aBJieHHeM ruioK03bi (1 r/ji). JIjih H3yqeHHH 
yjibTpacTpyKTypbi HepBHOH CHCTeMbi b HopMe qepBeii ^HKcnpoBauH 2 %-hmm ruyTapo- 
BbiM aubuernuoM Ha 0.1 M KaKouMuaraoM 6y<J>epe pH-7.2 (2 q) h 2 %-hmm 0 s 0 4 Ha tom 
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xce 6y<J)epe (2q), neranparapoBanH b cnnpTax noBbimaiomeHCH KOHijeHTpauHH h 
aueTOHe. Ilocjie nocTeneHHoro nponHTbiBaHHH b CMecu aueTOHa h apannHTa, MaTepnan 
noMemaJiH b toctlih apannHT jxnn nonHMepH3auHH npn TeMnepaTypax 37 h 60°. 

JIjih ajieKTpoHHOH HMMyHouHTOxHMHH nocne <J)HKcauHH b TeqeHHe 2^2 %-HbIM 
rjiyTapoBbiM anbnernnoM Ha 0.1 M KaKonnnaTHOM 6y<})epe qepBeii nernnpaTHpoBanH 
b cnnpTax noBbimaiomeHCH KOHueHTpauHH c onHOBpeMeHHbiM iiohhxcchhcm TeMnepa- 
Typbi no -35°. IIpH toh ace TeMnepaType h ynbTpa<})HoneTOBOM oSnyqeHHH KycowH 
nponHTbiBajiH cmojioh Loyicryl b cmcch co cnupTOM b Te^ieHHe 2 cyT. IIonHMepH3auHK) 
npoBO^HJiH b TeqeHHe 2 cyT c nocieneHHbiM noBbimeHHeM TeMnepaTypbi npn yjibTpa- 

4>HOJieTOBOM oSjiyqeHHH. 

IIojiyTOHKHe h yjibTpaTOHKHe cpe3bi nonynann npn noMomn yjibTpaMHKpoTOMa 
LKB-NOVA. Cpe3bi mncyGnpoBanH b pacTBope aHTHTen k RF + (pa3BeneHHe 1:100) 
b TeqeHHe cyTOK, npoMbraann Bonoii, 0.02 M pacTBopoM TBS h 3 aTeM HHKySupOBajin 
b pacTBope (1:20) HMMyH030Ji0Ta (protein A-gold) b Te*ieHHe qaca (pa3Mep mctkh - 
10 hm); npoMbmajiH 0.02 M TBS, Bonon h 3aieM KOHTpacTHpOBajiH BOflHbiM HacbimeH- 
hhm pacTBopoM ypaHHjiaueTaTa h uHTpaTOM CBHHua no MHJiJioHHHry. YjibTpaTOHKHe 
cpe3bi npocMaTpHBanH Ha aneKTpoHHOM MHKpocKone JEM-100C. 

JIjih H3y^eHHH pacnpejtejieHHH cepoTOHHHa Ha MaKpoypOBHe 10 3K3. nnepouep- 
kohj 50 b H3 neneHH oKyHH (Perea fluviatilis) h 18 nojiOB03pejibix nepBeii H3 KHinenHHKa 
myKH (Esox luceus) o6pa6oTann BonHO-rnHOKcnnoBbiM MeTonoM (Torre, Surgeon, 1975) 
H npOCMaTpHBaJIH Ha mOMHHeCljeHTHOM MHKpocKone. XUlH BbIHBneHHH HMMyHOpeaK- 
thbhocth k RFamide Ha MaKpoypOBHe 6 nojiOB03pejibix nepBeii H3 KHinenHHKa myKH 
(JjHKCHpoBajiH h HHKySHpOBaJiH b pacTBope aHTHTen no MeTony TycTacfrccoH (Gustafsson, 
1991). IIpenapaTbi npocMaTpHBann Ha nioMHHecueHTHOM MHKpocKone Leitz Orthoplan 
c SnoKOM (JjnnbTpoB, 3aTeM (J)OTorpa(J)HpoBanH npn noMomu MHKpo(J)OTonpHCTaBKH 
Olympus PM 10ADS. 


PE3YJIbTATbI 

Thctoxhmhh. PaHee 6bino noKa3aHO, nTo npn o6pa6oTKe rnHOKcnnoBOH KHcno- 
toh B 3pocnbix T. nodulosus b aneMeHTax HepBHOH CHCTeMbi noHBnneTCH xcenTan 
(JmioopecueHUHH, KOTopan oSycnoBneHa npncyTCTBHeM cepoTOHHHa (Biserova e. a., 
1991). 

y nnepouepKonnoB xcenTan $nyopecueHUHH oTneTnHBO npocnexcHBanacb b o 6- 
nacra cKoneKca h b naTepanbHbix CTBonax no cepenHHbi Tena nepBH. IlapHoe cnneTeHHe 
CBeTHinuxcH BonoKOH oSHapyxceHo non KpionbHMH h cootb eTCTByeT no pacnonoxceHHH) 
nByM raHrnHHM. Mexcny hhmh Ha ypoBHe KOMHCcypbi, coenHHHiomeH raHrnHH, BbiHB- 
neHbi 3 npKo CBeTHinnecH KneTKH. flBe khctkh pa3MepoM 5X10 mkm - 6Hnonnpbi, 
nocbinaiomHe cboh otpoctkh b o6a raHrnHH; TpeTbH - pacnonoxceHa Mexcny hhmh, 
6onee KpynHan (10x10 mkm) h HMeeT Tpn OTpocTKa, nsa H3 KOTopbix HanpaBneHbi 
b onHH raHrnHH, a TpeTHH otpoctok - b npyroii. TnaBHbie naTepanbHbie CTBonbi 
b oSnacTH meiiKH h Ha y^iacTKe Tena 3a Hen BbiCBenHBaioTCH b BHne Tpy6o*ieK c none- 
penHbiMH THxcaMH, mo, bo 3 moxcho, CBHneTenbCTByeT o noBepxHOCTHOM (nnn nepn^e- 
Phhhom no OTHomeHHio k npyTHM oTpocTKaM cTBona) pacnonoxceHHH botokoh, conep- 
xcainnx cepOTOHHH. JlaTepanbHbie CTBonbi nexcaT Ha rpaHHue KopTHKanbHOH napeHXHMbi 
h npoxon^T napannenbHO rnaBHbiM BbinenHTenbHbiM cocynaM. 06nacTb CTBona, o6pa- 
meHHan k BbinenHTenbHOMy cocyny, OTneTnHBO BHnHa, TaK KaK otpoctkh penKO 
BCTpe^iaiomHxcH KneTOK npoxon^T Bnonb HepBHoro CTBona. Eonbinan ^acTb cbcth- 
iuhxch KneTOK h BapHK03 pacnonoxceHbi b KopTHKanbHOH oSnacra naTepanbHoro 
CTBona. Otpoctkh HenpOHOB pacnonoxceHbi naTepo-naTepanbHO, noaTOMy rpaHHua 
CTBona co CTopoHbi cySTeryMeHTa BbirnnnHT HeneTKo. 

y nonoB03penbix ^epBen o6HapyxceHbi HeKOTopwe othh^hh b pacnonoxceHHH 
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Phc. 2. PacnpeaeJieHHe RF-IR aueMemoB b oSnacTH KpiouteB h 6otphh T. nodulosus 

(pHcyHOK c TOTaJibHoro npenapaia). 

ea — raHTjiHHj h 6 — HepBbi 6otphh; mn -TeMeHHaa njiacTHHKa. 

Fig. 2. Distribution of RF-IR elements in the region of hooks and bothriae of T. nodulosus 

(drawing from the total specimen). 
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Phc. 3. PacnpejjejieHHe RF-IR bjicmchtob 
b jiaiepaJibHOM cTBOJie b oBjiacTH iuchkh 
(pncyHOK c TOTajibHoro npenapaia). 

ac — JiaTepajibHMH ctboji; n — noKpoBw. 

Fig. 3. Distribution of RF-IR elements in 
the lateral branch in the neck region (dra¬ 
wing from the total specimen). 
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cepoTOHHHcoflep^caiUHx bjicmchtob HepB- p 
HOH CHCTeMbl. B CKOJieKCe CBe^eHHe BblHB- 
JieHO B BOJIOKHaX, nOEXOEHUtHX K Kpro^bHM, 

B BOTpHHX, B ueHTpaJlbHOH KOMHCCype 
(pnc. 1, a; cm. bkji.). B oBjiacTH uempaJib- 
HOH KOMHCCypbl HMeiOTCH TpH HCHpOHa: k 

BBa - b raHniHHx h ojjhh - b KOMHecype, 
cxojjHbix no pacnojio^ceHHio h pa3MepaM 
c HenpoHaMH njiepouepKOHjja. B oBjiacTH 
raHrjiHeB oTMe^eHa HeBojibiuan KOHueHTpa- 
UHH CBeTfllltfiXCH SJieMeHTOB (pnc. 1, 6). Ot 
HHX B BOTpHH OTXOJJHT no TpH TOHKHX 
HepBa, CBH3aHHbIX MOKfly COBOH MHOrO- «-• * 

^HCJieHHbiMH nonepe^HbiMH TnacaMH. Hume 
BOTpHH HepBbI o 6 bejJHH 5 HOTC 5 I B TJiaBHbie 
jiaiepaJibHbie ctbojim (pnc. 1, e). B otjih^hc 
ot njiepouepKOH^a b nepejjHeM h cpejjHeM 
OTjtejiax CTpogHjibi cBe^eHHe BbiHBJieHO He 
TOJlbKO B JiaTepaJIbHbIX HepBHbIX CTBOJiaX, 
ho h b napHbix ueHTpaJibHbix, a TaKMce 
b nonepewbix KOMHccypax ctpoBhjim, 
b BOJioKHax cyBTeryMeHTaJibHoro njieK- 
cyca h b BOJioKHax, nojjxojiHmHx k KOHe^- 
hmm OTaejiaM nojiOBofi CHCTeMbl. B jiaTepaJibHbix CTBOJiax nepejjHero OTjjejia ctpoBhjim 
b MecTax nepece^eHHH c KOjibueBbiMH KOMHccypaMH BbicBe^HBaroTcn HenpoHM pa 3 Me- 
poM 5-6 mkm. HanBojiee hhtchchbho oKpauiHBaiOTCH KopTHKajibHan h MeEyjinpHan 
oBjiacTH cTBOJia, Torjja KaK ueHTpaJibHan ^acib ocraeTcn tcmhoh (pnc. 1, e)- Bojib- 
IUHHCTBO KJieTOK H BapHK 03 BbIHBJIHIOTCH B KOpTHKaJIbHOH oBjiaCTH CTBOJia. HefipOHbl 
nocbuiaioT OTpocTKH jiaTepo-jiaTepaJibHo, nonepeK CTBOJia h k cyBTeryMeHTy. 

HMMyHorHCTOXHMHH, PacnpejjejieHHe 3JieMeHTOB hcpbhoh chctcmm, noKa- 
3aBiiiHx RF-no3HTHBHyio HMMyHopeaKTHBHocTb, Bbijio H3y^eHo Ha TOTaJibHbix npenapa- 
Tax h nojiyTOHKHx cpe3ax (pnc. 1, g-e; 2; 3). B oBjiacTH tcmchhoh njiacTHHKH cKOJieKca 
BbiHBJieHO HjiTeHCHBHoe CBe^eHne BH(J)(})y3HO pacnpejieJieHHbix ajieMeHTOB, KOTopwe 
coBnpaioTCH noji Kpio^bHMH b R Ba HepBa, BXOjjmuHe 3aTeM b MaccHBHbie raHrjiHH. Ot 
raHrjineB TpeMH bctbhmh otxojjht HepBbi: jxBa BoTpnjiHaJibHbix, npoxojjmuHx no Kpaio 
Botphh, h ueHTpaJibHbiH, HanBojiee MaccHBHbiH. Bee Tpn HepBa b oBjiacTH iueHKH 
oBbejjHHHioTCH b rjiaBHbiH JiaTepaJibHbix ctboji (pnc. 3), npn*ieM ueHTpaJibHan ^acTb 
CTBOJia HMeeT HanBojiee HHTeHCHBHoe CBeqeHHe. AncraJibHO h MejjHaHHo BbicBe^HBa- 
kjtch TOHKne bcto^kh, noKa3biBaiou;He pacnojio^ceHHe RF-IR bojiokoh b KOpTHKaJIbHOH 
h MejiyjiHpHOH ofijiacTHx rjiaBHoro jiaTepaJibHoro CTBOJia. 

OjieKTpoHHan MHKpocKonnn. YjibTpaTOHKoe CTpoeHHe ueHTpajibHOH HepB- 
hoh CHCTeMbl CKOJieKca h nepejiHero OTjjejia CTpoBnjibi T. nodulosus Bmjio HccjiejiOBaHO 
Ha cepHHx npojjojibHbix h nonepe^Hbix cpe30B c nocjiejiyiomeH peKOHCTpyKiineH 
oBmero CTpoeHHH raHrjineB. 
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Phc. 4. CxeMa nonepemioro ce^eHHH raHrJiHfl c otxoahiuhmh HepBaMH h KOMHccypofi. 

a — aiccoHbi; etc — BtmejiHTejibHbiH KaHaji; h — HefipOH; h6 — HepBbi 6otphh; hc — HeftpoceicpeTopHbie 
otpoctkh; om — otpoctkh Mbiiue^Hbix KJieToic; or — otpoctkh „TeMHbix” KjieTOK; — ueHTpajibHa* 

KOMHCCypaJ BT — Hflpa „TeMHbIx“ KJieTOK. 

Fig. 4. Scheme of the transversal section of the ganglion with branching out nerves an 

a comissure. 


TojiOBHMe raHrnHH h KOMHccypa. B cKOJieKce napa raHrnHeB 3aHHMaeT 
ueHTpaJibHoe nono)KeHHe, KayaaJibHee MycKynaTypbi KpromeB. raHniHH coejiHHeHbi 
Me^fly co6ofi ueHTpanbHofi KOMHccypofi. IlyTeM peKOHCTpyKijHH cepHHHbix cpe30B 
noKa3aHo, mo o6mee *ihcjio kjictok b napHOM raHniHH h KOMHecype cKoneKca okojio 
80, npnqeM b ojihom raHniHH BbiHBJieHo 30, a b apyroM - 40 kjictok h 11 - b komhc- 
cype. Ot Kaacjioro raHniHfl k KpmbHM otxoeht KopoTKHe HepBbi, pacnaflaroumecfl Ha 
MHOHCeCTBO TOHKHX BOJIOKOH, H^yUtHX K MyCKyjiaType KpiOqbeB H K TeMeHHOH nnac- 
THHKe. Ilo 2 HepBa otxo^t k Cotphhm TaKHM o6pa30M, mo HHHepBauHH KaacaoH 
GoTpHH ocymecTBJiaeTCH HepBaMH, BbixoflHumMH H3 o6ohx raHrnweB. BoJibiuan qacTb 
OTpocTKOB, pacnono)KeHHhix b ueHTpe raHrnHeB, npoaoimaeTCH b rnaBHhie JiaiepaJib- 
Hbie CTBOJlbl. 

B nonepe^HOM ce^eHHH (pnc. 4) raHniHH - nnoTHoe, 6e3 pacniHpeHHbix MeaocjieT- 
hhkob cKonneHHe OTpocTKOB h HefipoHOB, HjiepHhie yqacTKH KOTopwx pacnono^ceHbi 
mime Bcero no nepn^epHH. HefipoHbi He o6pa3yioT 3aMKHyToro KOJibna* a JieacaT rpyn- 
naMH no 3-4 kjictkh b MecTax OTxoacaeHHH HepBOB h ueHTpaJibHOH KOMHccypbi, 
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nocbiJian b hhx cboh otpoctkh. HeKOTopwe HeiipoHbi JiencaT b ijeHTpaJibHOH qacra 
raHrjiHH. PacnoJionceHHbie b6jih3h raHrjiHH „TeMHbie” KjieTKH h hx otpoctkh oKpyncaiOT 
KpaeBbie HeiipoHbi, nyqKH HepBHbix bojiokoh h Becb raHrjiHH b ueJiOM, H30JiHpyn ot 
flpyrnx TKaHeii h npH^aBan eMy Mop$ojiorHqecKyio ueJiocTHOCTb (pnc. 4; 5, a, e; cm. 
bkji.). IlyTeM peKOHCTpyKUHH cepHHHbix cpe30B y^anocb noKa3aTb, qTo sto kjictkh, 
o6pa3yioiiuie ctchkh Bbi^eJiHTejibHbix cocy^OB, KaHajibijbi kotopmx qacro BnjioTHyio 
npHJieraiOT k raHniHio (pnc. 6, 6, a; cm. bkji.). yjjajiocb npocJie^HTb HenocpeflCTBeHHyio 
CBH3b OTpOCTKOB 3THX KJieTOK CO CTCHKOH BblfleJIHTeJIbHOrO KaHaJIblja. B OTpOCTKaX, 
npoHHKaioiuHx b raHrjiHH, mojkho pa3JinqHTb cJinniHHecn mhkpobopchhkh, njioTHO 
ynaKOBaHHbie h HMeionuie reKcaroHaubHyio <j)opMy, ho no Mepe pacniHpeHH h KaHajibua, 
npHHHMaionuie npHBbiqHbiH bhjj mhkpobopchhok Ha CTeHKax Bbi^eJiHTejibHoro KaHaJia. 
Hjjpa „TeMHbix” KJieTOK OBaJibHo-TpeyroJibHoii <j)opMbi, o6jia,aaK)T bmcokoh 3 JieKTpoH- 
hoh njioTHocTbio. ^eTKo oqepqeHHoro HjipbimKa He o6HapynceHO. IlHTonjia3Ma, oKpy- 
xcaioman tohkhm cjiocm smpo, cojiepncHT njiOTHoynaKOBaHHbie phSocomm h po3eTKo- 
BH^Hbie rpaHyjibi rjiHKoreHa; mhtoxohjiphh pejiKH, BCTpeqaioTcn BaKyoJiH co CBeTjibiM 
coaepxcHMbiM (phc. 5, e; 6, 6 , a). ToHKHe otpoctkh, oKpyxcaioiuHe HenpoHbi h nyqKH 
HepBHbix OTpOCTKOB, COflepJKaT Te 7Ke OpraHOHJIbl. 

KpoMe HepBHbix sneMeHTOB b cocTaBe raHrjineB BbiHBJieHbi otpoctkh Mbime^Hbix 
KJieTOK (pnc. 4; 6, 6). KpynHbie Mbime^Hbie BOJioKHa, cocraBJinioiuHe MycKyjiaTypy 
CKOJieKca, rnioTHo npnjieraiOT k raHrjiHHM h nocbiJiaiOT b Henpomuib tohkhc otpoctkh, 
coaepncanuie MHo$H6pHJiJibi. npoHHKan b iieHTpaJibHyio oSnacTb raHrnnn, otpoctok 
T eM He MeHee HMeeT CHHanTHqecKne KOHTaKTbi TOJibKo b onpeaeJieHHbix yqacncax, 
Torjia KaK GoJibman qacTb noBepxHocTH MbiuieqHoro BOJioKHa oKpynceHa tohkhm cjiocm 
SJ ieKTpOHHOnjIOTHOH IJHTOnJia3MbI „TeMHbIx” KJieTOK. 

HenpoHM, BXOjiHiiuie b cocTaB raHrjineB h KOMHCcypbi, HeojtfiopoaHbi no yjibTpa- 
TOHKOMy CTpoeHHio h MoryT 6biTb ycJiOBHO pa3,iieJieHbi Ha 5 ranoB. 

1. KpynHbie MyjibTHnojinpHbie HeiipoHbi (pnc. 5, a). Kjictkh c SojibiiiHM o6T>eMOM 
UHTonjia3Mbi, aanojiHeHHOH mhojkcctbom opraHOHjiOB. Hapo HenpaBHJibHOH $opMbi 
c xapaKTepHbiM KpyrjibiM napbiuiKOM, pacnoJiaraeTcn acHMMeTpnqHo. Ojihh nojnoc 
njjpa BbiTHHyT, naepHan oSojioqKa o6pa3yeT BbinnqHBaHHH b BHjje tohkhx bmpoctob, 
HanpaBJieHHbix b CTopoHy otpoctkob kjictkh. llHTonjia3Ma H3pe3aHa rjiySoKHMH HHBa- 
rHHauHHMH HapyncHOH mia3MaTHqecKOH MeMgpaHbi, njioTHO CTpyKTypnpoBaHa. TpaHy- 
jinpHan 3IIC pa3BHTa, xoth qacTb phSocom jiokht cboSoabo b iiHTonjia3Me. Mhtoxohji- 
Phh MHoroqncJieHHbi, HeSoJibinHx pa3MepoB. Be3HKyjibi cnaSoii ajieKTpoHHOH njioT- 
hocth, oqeHb MeJiKHe, flHaMeTpoM 0.03-0.04 mkm. TaKHe kjictkh pacnojionceHbi npe- 
HMymecTBeHHo b KOMHecype h jiaTepanbHbix CTBOJiax, b raHniHHx BcrpeqaierrcH pence. 
Otpoctkh sthx kjictok, BXojiHiiuie b cocTaB neHTpaJibHOH KOMHccypbi, noqTH jiHineHbi 
opraHOH^OB, 3JieKTpoHHO-npo3paqHbi, cojiepncaT MHKpoTpy6oqKH. 

2. yHHnojinpHbie HeiipoHbi. MeJiKHe KjieTKH c KpynHbiMH njipaMH, oKpynceHHbiMH 
oqeHb tohkhm cnoeM nnoTHOH roMoreHHOH HHTonjia3Mbi (pnc. 5, e). B MecTe OTxonc,iie- 
HHH OTpOCTKa (aKCOHHOM XOJIMHKe) HaSjIIOJiaeTCH CKOnjieHHe MHTOXOHJipHH H Be3HKyjI, 
oSbiqHo MeJiKHx, Kpynibix, cpejiHeH ajieKTpoHHOH nnoTHocTH. Be3HKyjibi oTniHypoBbi- 
BaiOTCH OT BbITHHyTbIX HHCTepH TJiajIKOH 3IIC, npOXOflHIUHX BflOJIb HJipa BMeCTe 
c MHoroqncJieHHbiMH MHKpoTpySoqKaMH. KjieTKH BCTpeqaioTCH b ochobhom Ha nepn^e- 
Phh raHrjiHH, oSHapynceHbi TaKnce b naTepaJibHOM CTBOJie b o6nacTH iiichkh. 

3. „CBeTJibie” HenpoHM (pnc. 5, 6, e). Kjictkh c KpynHbiMH oKpyrjibiMH napaMH h 
CB eTjioH uHTonjia3MOH, o6*beM KOTopoii paBeH hjih HeMHoro 6oJibine o6i>eMa njipa. 
fljin 3 thx HeiipoHOB xapaKTepHbi MeJiKHe ajieKTpoHHonjioTHbie rpaHyjibi oBajibHOH, 
HHorjja HenpaBHJibHOH $opMbi, pa3MepoM 0.1 x 0.075 mkm. Mhtoxohjiphh HeMHoro- 
qncJieHHbi, He 6ojiee royx b nojie 3 peHHH. MHoroqncJieHHbie HHBarHHauHH HapyncHOH 
njia3MaTHqecKOH MeMSpaHbi qacTo aoxo^ht jio njipa kjictkh. HanSoJiee THnnqHbie h 
MH oroqncJieHHbie HeiipoHbi BCTpeqaioTcn b raHrjiHnx h JiaTepanbHbix CTBOJiax. 
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4. HefipoceKpeTopHLie kjictkh (phc. 6, a-e) coaepxcaT Kpyrjibie 3JieKTpoHHonjioT- 
HLie rpaHyjibi .unaMeTpoM 0.09-0.12 mkm. B cKOJieKce o6HapyjKeHbi 2 TaKHe kjictkh. 
H^epHLiH yqacTOK o,uhoh H3 hhx pacnojioxceH b6jih3h KOMHCcypbi, myGace H^eHTH^H- 
UHpoBaH oTpocTOK 3Toro HefipoHa, BxoflnmHH b cocTaB ocHOBHoro JiaTepaJibHoro 
CTBOJia. Hflpo BbiTHHyTo, o6pa3yeT jionacTH b HanpaBJieHHH rjiaBHoro OTpocTKa 
(pnc. 6, 6). IIJioTHoe Kpyrjioe napbiiiiKo pacnojioxceHO acHMMeTpH^HO. IlepHKapHOH 
B o6jiaCTH npOTHBOnOJIOXCHOH OTpOCTKy CB 060 fleH OT 3JieKTpOHHOnJIOTHbIX rpaHyjI, 
co^epxcHT pii6ocoMbi h MHKpoTpy6o^iKH. OcTaJibHaH qacTb uHTonjia3Mbi 3anojiHeHa 
rpaHyjiaMH pa3HOH 3JieKTpoHHOH nnoTHocTH h ajieMeHTaMH rJia^KOH 3IIC. HanGoJiee 
KOMnaKTHafl flHKTHocoMa ToJibflxcH jiexcHT b6jih3h Hflpa. Biopan KjieTKa pacnojioxceHa 
Ha npoTHBonojioacHOH cTopoHe cKOJieKca HecKOJibKo rjiy6xce BToporo raHrjiHH, b 6ot- 
Phh. B oTJunme ot nepBOH oHa HMeeT 6ojiee KpynHoe Kpyrjioe napo h, no-BH^HMOMy, 
rbsl hjih HecKOJibKo otpoctkob, HecymHx ajieKTpoHHonjioTHbie Kpyrjibie rpaHyjibi 
TaKoro ace pa3Mepa (pnc. 6, c, e). 

5. „HHTepHeHpoHbi” (pnc. 7, d; cm. bkji.). Kjictkh He6ojibinoro pa3Mepa, pacnojio- 
xceHbi b ueHTpaJibHOH qacra raHrjiHH. Hapo BbiTHHyTOH oBajibHOH cfcopMbi, oKpyxceHO 
tohkhm cjioeM uHToiuia3Mbi, coaepxcameH MeJiKHe CBeTjibie Be3HKyjibi, phOocomh, 
MHKpoTpy6o^iKH. Ha Tejie sthx HefipoHOB pacnojiaraioTCH MHoro^iHCJieHHbie CHHanTHqe- 
CKHe KOHTaKTbl. nO-BHflHMOMy, 3TH KJieTKH BbinOJIHHIOT (JjyHKlJHIO HHTepHeHpOHOB. 

Hefiponujib. IleHTpaJibHan qacTb raHrjiHeB 3anoJiHeHa MHoro^HCJieHHbiMH otpoct- 
KaMH (pnc. 4). KpynHbie sjieKTpoHHO-CBeTjibie otpoctkh cojiepjKaT MHKpoTpy6o*iKH h 
ajieMeHTbi ma^Koro peTHKyjiyMa; tohkhc TeMHbie otpoctkh 3anojiHeHbi cHHaimme- 
CKHMH Be3HKyjiaMH; pexce BCTpe^iaiOTCH OTPOCTKH C 60JIbIIIHMH 3JieKTpOHHOnjIOTHbIMH 
rpaHyjiaMH THna HenpoceKpeTopHbix. Eojibinan qacTb otpoctkob o6pa3yeT Me^cjiy 
co6oh cHHanTHqecKHe KOHTaKTbl. ^ame Bcero BCTpe^iaioTCH KOHTaKTbl, b kotopmx 
npecHHanTHqecKoe oKOH^aHHe coaepacHT o*ieHb MeJiKHe Kpyrjibie npo3pa*iHbie Be3H- 
Kyjlbl JJHaMeTpOM 30 HM. B aKTHBHOH 30He CHHanca Ha HeKOTOpOM paCCTOHHHH OT 
npecHHanTHqecKOH MeMSpaHbi (JiopMHpyeTCH He6ojibinoe ynjioTHeHHe MaTpHKca b bhjjc 
nuacTHHKH; CHHanTHqecKHe MeM6paHbi b stoh To*iKe 3a*iepHeHbi h yTOJimeHbi. HHorjia 
ajieKTpoHHonjioTHan njiacTHHKa b npecHHanTH^ecKOM oKOH^aHHH oTcyTCTByeT, a nocr- 
CHHanTHqecKan MeM6paHa 3a*iepHeHa h 3Ha*iHTejibHO yTOJimeHa, TaKHM o6pa30M cHHanc 
HMeeT acHMMeTpnqHoe ynjioTHeHHe MeM6paH. flBe Mojui<})HKauHH chh anTH^ecKHx koh- 
TaKTOB, cojjepxcamHx b npecHHanTHqecKOH oGjiacra TOJibKo MeJiKHe CBeTjibie Be3H- 
Kyjibi, o6HapyjKeHbi He TOJibKo b HefiponHjie ueHTpaJibHbix raHrjiHeB, ho h b HepBax 
6 otphh (pnc. 7, a, 6 ). 

KpoMe Toro, b HenponHJie h cTBOJiax BCTpe^iaioTCH KOHTaKTbl, b KOTopbix npecn- 
HanTH^ecKoe oKOH^aHHe coaepacHT Hapnjiy co CBeTJibiMH 3JieKTpoHHonjioTHbie MeJiKHe 
rpaHyjibi jmaMeTpoM 0.08 mkm (pnc. 7, d). MeM6pam>i b 30He KOHTaKTa MaJio 3a^ep- 
HeHbi, cHHanTHqecKan meJib qeTKo BbipaxceHa. Ilpn KOHueHTpauHH b aKTHBHOH 30He 
MeJiKHx Be3HKyji, ajieKTpoHHonjioTHan njiacTHHKa He $opMHpyeTCH, nocTCHHairnme- 
CKoe 3a^iepHeHHe MeM6paHbi He npoHcxo^HT. 

KpoMe xHMH^ecKHx CHHancoB BCTpe^iaioTCH KOHTaKTbl THna meJieBbix, Kor^a flBa 
CBeTjibix OTpocTKa, njioTHo npHJieran jx pyr k flpyry, o6pa3yioT KOHTaKT 6e3 y^acran 
Be3HKyji hjih rpaHyji. MeM6paHbi b 30He ajieKTpnqecKoro CHHanca cjienca ynjioTHeHbi. 

MHHepBaijHH 6oTpHH.IIo KpaHM 6 otphh jiaTepo-JiaTepaJibHo npoxo^HT toh- 
Kne HepBHbie ctbojihkh, coeflHHeHHbie Mexc^y co6oh nonepe^HbiMH TH^caMH. Otpoctkh, 
BXOflHmne b cocTaB ctbojihkob, TaK xce KaK h b HefiponHJie ueHTpaJibHbix raHrjiHeB, 
noflpa3fleJiHioTCH Ha 6oJiee KpynHbie CBeTjibie h MeHbinero pa3Mepa TeMHbie c CHHanTH- 
qeCKHMH ny3bipbKaMH H MHTOXOHflpHHMH. 

nonepe^Hbie thxch HepBOB yqacTByioT b HHHepBauHH MycKyjiaTypbi 6 otphh, koto- 
pan npeacTaBJieHa pa3HOHanpaBJieHHbiMH rpynnaMH Mbirnij, CBH3aHHbiMH Mexc^y co6oh 
TOHKHMH THXCaMH IJHTOnJia3MbI. Ha nOBepXHOCTH 3THX IJHTOnJia3MaTHqeCKHX THXCeH H 
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o6pa3yioT qame Bcero CHHanraqecKHe KOHTaKTM bcto^kh aKcoHOB, coflepacaiune MeJi- 
KHe Kpyrjibie npo3pa™bie Be3HKyjibi (pnc. 7, a, 6). Phjjom c coKpaTHMbiM yqacTKOM 
Mbime^HOH KjieTKH, coaepacameH mho^hGphjijim, o6m*iho pacnojio>KeHbi otpoctkh 
HeiipoceKpeTopHbix kjictok, 3anoJiHeHHbie KpynHbiMH ajieKTpoHHonjiorabiMH rpaHy- 
jiaMH, EHaMeTpoM 0.12-0.14 mkm (pnc. 6, e). 

B COCTaB HepBHbIX CTBOJIHKOB 60 TpHH BXOJJHT He TOJlbKO MHOrO^HCJieHHbie OT- 
POCTKH, HO H KJieTKH. EoJIblHHHCTBO HeHpOHOB, HHHepBHpyK)L4HX 60 TpHH, OTHOCHTCH 
k 3-My rany h HMeeT KpynHbie Kpyrjibie napa h CBeuiyio uHTonjia3My c ajieKTpoHHO- 
njioTHbiMH rpaHyjiaMH pa3MepoM 0.1 X 0.075 mkm. Hapnay c hhmh BCTpe^aioTCH yHHno- 
jinpHbie HeiipoHbi (ran 2). 

3jieKTpOHH3H HMMyHOUHTOXHMHH. IIpH nOMOUtH TCXHHKH OKpaillHBaHHH 
HMMyHHbIM 30JIOTOM 6bIJia nOKa3aHa RF*n03HTHBHa5I HMMyHOpeaKTHBHOCTb B 3JieMeH- 
Tax HepEHOH cHCTeMbi cKOJieKca B3pocjioro T. nodulosus. CrpynnHpoBamiaH Meraa 
6biJia oGHapy^ceHa b CHHancax (phc. 7, e, a), pacnoJio)KeHHbix Ha noBepxHocra kjictok h 
mmihu, He coaepjKauuix mctkh. IIpecHHanraqecKoe oKOH^iaHHe coaepjKHT ajieKTpoHHO- 
njiorabie rpaHyjibi jjnaMeTpoM 0.05-0.075 mkm. IlapaJiJiejibHO npoxoannuie b 30He 
KOHTaKTa MeMGpaHbi o6pa3yiOT qeTKyio CHHanraqecKyio mejib, nocTCHHanraqecKan 
MeM6paHa 3HawreJibHO 3a*iepHeHa h yroJimeHa. IIo 3-4 ejjHHHijbi mctkh ocaacaajiHCb 
b ajieKTpoHHonjiOTHbix Be3HKyjiax npecHHanfHqecKoro oKOHqaHHH (pnc. 7, e, a). 

KpoMe CHHanTHqecKHx TepMHHaJieii HHTeHCHBHoe Me^ieHHe HaGjnoaaJiocb b otpoct- 
Kax, coaep>KaiUHx ajieKTpoHHonjiorabie rpaHyjibi Heonpe^ejieHHOH (JjopMbi, pa3MepoM 
0.1-0.18 MKM, B KOTOfblX OCeflaeT 10-15 ejJHHHIJ MeTKH. 

TaKxce Meraa 6biJia oGHapyxceHa b ceKpeTopHbix rpaHyjiax, HanojiHHioiuHx npoTOKH 
(JjpoHTajibHbix HceJie3 (no 3-7 ejjHHHu), npn stom (JjoHOBoe oKpaniHBaHHe phjjom jiexca- 
mnx TKaHeii oTcyTCTBOBano. 


OBCYMCEHHE 

THCToxHMHqecKoe HccjieaoBaHHe HepBHOH chctcmm T. nodulosus nyieM bmhbjic- 
hhh xojiHH3CTepa3 (KoraKOBa, KynepMaH, 1977) aaeT npeacTaBJieHHe o pacnojioxceHHH 
ocHOBHbix npoBOflHiiaix nyTen Ha CKOJieKce h cTpoGHJie uecToabi. CjiejjyioiuHM rnaroM 
Ha nyTH HCCJieflOB 3HH5I HepBHOH CHCTeMbi 3TOTO BH^a 6bIJIO BbIHBJieHHe CepOTOHHHa 

BOflHO-rjiHOKCHJiOBbiM MeTo^OM (Biserova e. a., 1991). H3y*ieHHe pacnojioaceHHH cepo- 
TOHHH-coflepxcaimix KOMnoHeHTOB b HepBHOH cHCTeMe njiepoHepKOH,qa h B3pocjioro 
qepBH noKa3ano hx npnypo^eHHOCTb k rjiaBHMM jiaTepaJibHMM CTBOJiaM h b MeHbineH 
CTeneHH k raHrjiHHM h ueHTpaJibHOH KOMHecype. 3 to xopomo corjiacyeTcn c thcto- 
xHMHqecKHMH HccJieflOBaHHHMH HepBHOH CHCTeMbi Amphilina foliacea h Khawia sp. 
(HIhihob, 1991) h njiepouepKOHaa Diphyllobothrium dendriticum (Gustafsson, Wikgren, 
1981), y KOTopbix HanSojiee HHTeHCHBHoe h ynopnaoqeHHoe CBe^ieHHe TaK^ce Ha6jno- 
jjaeTcn b rnaBHbix JiaTepaJibHbix CTBOJiax. 

Tonorpa(})HH 3JieMeHTOB HepBHOH CHCTeMbi HMMyHOpeaKTHBHbIX K CepOTOHHHy 
noapofiHO H3yqeHa y njiepouepKOHaa D. dendriticum (Gustafsson e. a., 1985), Hymenole- 
pis diminuta (Webb, Mizukawa, 1985; McKay e. a., 1991) h noflTBepJKjjaeT, yTO Sojibman 
qacra 5HT-IR bojiokoh h kjictok pacnonoaceHa b JiaTepaJibHbix CTBOJiax. 

UcCJie^OBaHHH no BbIHBJieHHK) SJieMCHTOB HepBHOH CHCTeMbi HMMyHOpeaKTHBHbIX 
k pa3JiHqHMM nenrajjaM, npoBOflHMbie Ha D. dendriticum (Gustafsson e. a., 1985; Gus¬ 
tafsson, 1991), H. diminuta (McKay e. a., 1991), Moniezia expansa (Maule e. a., 1993), 

BbIHBHJIH UIHpOKHH CneKTp HCHponenTHflOB, BbinOJIHHIOIUHX y UeCTOfl pa3JIHqHbie 
TpaHCMHTTepHbie (JjyHKUHH, b tom qncjie noKa3aHO HajiHrae RF-IR yqacTKOB HepBHOH 
CHCTeMbi. 

HaMH BnepBbie noJiyqeHM aaHHbie no Tonorpa^HH RE-no3HTHBHbix 3JieMeHTOB 
HepBHOH CHCTeMbi b CKOJieKce h cTpoGHJie B3pocJioro T. nodulosus. 3Ha^HTejibHaH 
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KOHijeHTpaijn h RF-IR aJieMeHTOB b CKOJieKce h jiaiepaJiBHbix CTBOJiax ctpoShjih corjia- 
cyeTCH c ^aHHLiMH upyrnx aBTOpOB ujih D. dendriticum (Gustafsson e. a., 1985), H. dimi- 
nuta (McKay e. a., 1991). BbiHBJieHHoe Ha TOTaJibHbix npenapaTax T. nodulosus UH<i)<i)y 3 - 
Hoe CBe^eHHe RF-IR ajieMeHTOB b oSjiacTH tcmchhoh njiacTHHKH h MycKyjiaTypw 
KpioqbeB KocBeHHo CBM^eTejibCTByeT 06 yqacTHH hx b HHHepBauHH MycKyjiaTypw 
CKOJieKca h xoporno corJiacyeTcn c uaHHWMH ajieKTpoHHOH mhkpockoiihh. Cpeun 
MycKyjiaTypbi KpioqbeB, tcmchhoh njiacTHHKH h 6otphh o 6 Hapy)KeHbi MHoroqncJieH- 
Hbie HepBHbie BOJioKHa h oKOHqaHHH, couepacaiime ajieKTpoHHonjioTHwe rpaHyjibi 
OTaMeTpoM 120-140 hm (pnc. 6 , e). BepoHTHo, ohh hmciot nenTHueprHqeacyio npnpouy. 

BbIHBJieHHbie MeTOflOM SJieKTpOHHOH HMMyHOUHTOXHMHH CHHanTHqeCKHe KOH- 
TaKTbi b o 6 jiacTH MycKyjiaTypbi KpioqbeB, couepjKamne RF-IR MeTKy b ajieKTpoHHO- 
njioTHbix rpaHyjiax, cBHueTejibCTByioT o nenTHueprnqecKOH npnpoue MeunaTopa b sthx 
ny 3 bipbKax (pnc. 7, e, a). Mejncne ajieKTpoHHonjioTHwe rpaHyjibi, couepacamne MeTKy 
b CHHancax T. nodulosus , no pa3Mepy (50-80 hm) cooTBeTCTByioT bwhbjichhwm TaKHM 
ace mctouom rpaHyjiaM b CHHance D. dendriticum (60-90 hm) (Reuter e. a., 1990). 3to 
no3BOJineT npeunojiaraTb eunHyio SHoxHMHqecKyio npnpouy MeuwaTopa, a o 6 Hapyace- 
HHe MeqeHwx ny 3 bipbKOB b npecHHanTHqecKOH o 6 jiacTH KOHTaKTa npHMO yKa 3 biBaeT Ha 
ero TpaHCMHTTepHyio cjjyHKuHio. 

IIoupoSHoe H3yqeHHe yjibTpacipyKTypbi h KjieToqHoro cocTaBa roJiOBHbix 
raHrmeB T. nodulosus noKa3aJio, mo onHcaHHbie rim HeKOTopbix uecrou (roJiySeB, 
1982) 3HaqHTejibHaH H3pe3aHH0CTb Hapy)KHOH njia3MaTHqecKOH MeMSpaHw h mhoto- 
jionacTHan $opMa Tejia HeirpoHOB ajih T. nodulosus xapaKTepHbi b MeHbiiieH cTeneHH. 
^acTb raHrjiHOHapHbix HeirpoHOB, othochiuhxch ko BTOpOMy rany, noqra He HMeeT 
HHBarHHauHH, y 1-ro h 4-ro THnoB kjictok HMeioiuHecn HHBarHHauHH o6pa3yioT 2-3 
KpynHbie jionacTH h tojibko rim 3-ro THna HeirpoHOB HHBarHHauHH xapaKTepHbi. Eojib- 
rnan qacn> KjieTOK pacnojioxceHa He b KOMHecype (roJiySeB, 1982), a b raHrjiHnx. IIoKa- 
3aHO, mo raHrJiHH uocraToqHO KOMnaKTHbie 0(5pa30BaHHH, otpoctkh h Tejia HenpoHOB 
njioTHo npHJieraioT upyr k upyry. PacniHpeHHbie Me)KKjieToqHbie npocTpaHCTBa, HMeio- 
mHecH b upyrnx y^acncax Tejia uecTo.ii, b raHrjiHnx OTcyTCTByioT. BonpeKH 6ojiee 
paHHHM uaHHbiM (Webb, Davey, 1975; TojiySeB, 1982) HaM He yuajiocb oSHapyxcHTb 
B raHTJIHHX OTpOCTKOB TeryMeHTaJIbHbIX HJ1H )KeJie3HCTbIX KJICTOK. 

Ot oKpyxcaiomHx TKaHefi raHrjiHH oTrpaHHqeHw OTpocTKaMH kjictok, $opMHpyio- 
IUHX CTeHKH BbiueJiHTejibHbix cocyuoB. Otpoctkh „TeMHwx” kjictok OKpyxcaiOT rpynnw 
HeHpOHOB, aKCOHOB H ueHUpHTOB, OTpOCTKH MbIIIieqHbIX KJieTOK, BXOUHIUHX B HCHpO* 
nHJib, h o6pa3yiOT MopcfrojiorHqecKH BnojiHe o^opMJieHHyio „o6ojioqKy” raHrjiHeB. 
Cpeun paHee H3yqeHHwx uecrou TaKoe HBJieHHe OTMeqaJiocb y Gastrotenia dogielli 
(EHcepOBa, flaBbiuoB, 1988; flaBbiuoB h up., 1990), rue ajieKTpOHHonjiOTHwe uHTonjia3- 
MaTHqeCKHe OTPOCTKH KjieTOK BblueUHTeUbHbIX KaHaUOB (})OpMHpyiOT 060U0qKy ueHT- 
paubHoro raHruHH h npoHHKaioT BHyTpb HenponHJiH. OqeBHUHO, qTO, onpyacan rpynnbi 
OTpOCTKOB, HeiipOHbl H raHrjiHH B D.eJIOM, „TeMHbie” KJieTKH (J)OpMHpyiOT CneunaUH3H- 
poBaHHbie 3amHTHbie h H30JiHpyioiuHe obojioqKH, yqacTByioT b npoueccax o6MeHa 
BeiuecTB HepBHbix KueTOK, npHHHMan Ha ce6n (JjyHKUHio tuhh. TecHbie B3aHM00TH0iue- 
hhh Me^cuy BbiueumeubHOH h HepBHOH CHCTeMaMH noKa3aHbi jinn Diphillobothrium 
dendriticum , y KOToporo otpoctkh HeKOTopbix nenTHuaprHqecKHx HenpoHOB oKarnKBa- 
iotch b CTeHKe ruaBHbix 3KCKpeTopHbix npoTOKOB (Gustafsson, Wikgren, 1981). Hjih 
3Toro BHua TaKxce 6biua noKa3aHa HMMyHopeaKTHBHOCTb k rncTaMHHy b KueTKax 
CTeHOK ueHTpaubHbix h nepH^epnqecKHx 3KCKpeTpHbix npoTOKOB (Wikgren e. a., 1990). 
!IoKa3aHHaH paHee ujih BbiueuHTeubHOH CHCTeMbi HeKOTopbix uecTou (fryHKuHH pacnpe- 
ueueHHH nHTaTeubHbix BeiuecTB, bo3mojkho, 6yueT uonouHeHa KOMMyHHKaTHBHOH, KaK 
euHHCTBeHHan KaHaubHan CHCTeMa, cnocoSHan OTHocHTeubHO 6bicTpo pa3HOCHTb Henpo- 
nenTHubi h HeHporopMOHbi y ueHToqHbix qepBen. 
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STRUCTURE OF A SCOLEX NERVOUS SYSTEM 
OF THE TRIAENOPHORUS NODULOSUS (CESTODA: PSEUDOPHYLLIDEA) 

N. M. Biserova 

Key words: Cestoda, Triaenophorus nodulosus , nervous system, ultrastructure, biogenic 
amines, serotonin, neuropeptides, RFamide. 

SUMMARY 

The fine structure of the scolex nervous system of the Triaenophorus nodulosus was 
examined. The ultrastructures of ganglions, central comissure, and bothrium nerves are 
described. Five ultrastructural types of neurons, processes of muscle cells and cells of 
excretory ducts have been observed. The synaptic contacts in neuropile of ganglions and 
bothrium nerves are described in detailes. An interrelation of nervous and excretory 
systems, which is similar to the neuroglyal relations in high animals, has been recovered. 
The wall cell processes of excretory ducts cover the ganglions, pierce into neuropile and 
surround the groups of processes and neurons. The distribution of the serotonin (5-HT) 
in plerocercoids and adult Triaenophorus nodulosus was investigated. The distribution 
nervous system elements being immunoreactive to RFamide is shown in total specimens 
and semi-thin microscopic sections of adult worms. The presence of RF-immunoreactive 
(IR) synaptic vesicles with electron dense contents in presynaptic tips of assymmetric 
synapses in the region of hook muscles are shown by means of electron immunocytoche- 
mistry techniques. 


259 




BK/ieuKa k ct. Bucepoeou H. M. 




Phc. 1. Pacnpe^eneHHe cepoTOHHHa h RFamide b HepBHOH CHcreMe T. nodulosus. 

a — jiaTepajitHbie HepBHtie ctbojihi b o6jiacTH 6otphh h rnettKH (5— HT); 6 — o6jiacTB raHrjineB h 
ueHTpaJifaHOtt KOMHccypu (5— HT), cTpeJiKH — HettpOH b KOMHecype h y*iacTOK npaBOro raHrjiHH 
c 3 OTXonjiinHMM HepBaMHj e — JiaTepajiBHBift HepBHbift ctboji b nepeflHett *iacTH ctpo6hjihi (5— HT), 
CTpeJiKH — rpaHHua cTBOJia; z — pacnpenejieHHe RF-IR ajieMeHTOB b o6jiacTH raHrjineB (TOTajiBHbifi 
npenapaT, HMMyHorHCTOXHMH^iecKa^ peaKunn), CTpeJiKH — raHrjiHH; d — cBe^eHHe RF—IR bojiokoh 
b rjiaBHOM jiaTepajitHOM cTBOJie b o6jiacTH uiefhcH (nojiyTOHKHfi cpe3, Lovicryl, HMMyHorHCTOXHMH- 
'lecKaji peaicuHfl), CTpeJiKH — jiaTepajiBHBifi ctboji; e — pacnpeneJieHHe RF-IR bojiokoh b o6jiacTH 
TeMeHHott njiacTHHKH (TOTajiBHBitt npenapaT, HMMyHorHCToxHMH*iecKafl peaKUH*); k — kpkhibh. 

Fig. 1. Distribution of the serotonin and RFamide in the nervous system of T. nodulosus. 








Phc. 5. YjibTpacTpyKTypa raHrjmoHapHbix HefipoHOB T. nodulosus. 

a — KpynHbift My;ibTKno;iHpHbiH HettpoH (thtiI); 6 — ^BeTjibiH” HefipoH (tkti3) c 3JieKTpOHHonnoT* 
HbiMH rpaHynaMH; e — nepHcJjepHHHbifi y^acTOK raHrami; z — ajieKTpoHHonjiOTHbie rpaHynw; uh — 
HHBarHHauH5i HefipnneMMbi; m — mhtoxohaphhj a1 — sijjpo kjictkh 1-ro Tuna; n2, h3 — napa Henpo- 
hob 2-ro h 3-ro thtiob cootbctctbchhoj skt — napo „TeMHOH n KJieTKH. 

OcTaabHbie o6o3Ha^eHHJi TaKne *e, KaK Ha pnc. 4, 

Fig. 5. Ultrastructure of ganglion neurons of T. nodulosus. 






Phc. 6. HeHpoceKpeTopHbie h „TeMHbie” kjictkh b CKOJieKcoBwx raHTJiHflx T. nodulosus . 

a, 6 — HeftpoceKpeTopHtie HeftpoHbi, Bxonjmuie b cocTaB cicojieKcoBbix raHrjineB; e — otpoctkh 
c 3;ieKTpOHHOnjiOTHbiMH rpaHyjiaMH cpenw MycKyjiaTypw Kpio^ibeB; z — HnepHbift ywacTOK, „TeMHoft M 
KJieTKH b CTeHKe BbiHejiHTejitHoro KaHajibua Ha neputfcepnn raHrjinn; n — jiHnHflHan KanjiH; mb — 
MHKpOBOpCHHKHJ OH — OTpOCTOK HettpOHa; Sl4 — HettpOHbl 4-rO THna. 

OcTajitHwe o6o3Ha*ieHHH TaKHe jne, *ito Ha pnc. 1—5. 

Fig. 6. Neurosecret and „dark” cells in ganglions of the scolex of T. nodulosus. 






Phc. 7. CnnaimmecKHe KOHTaKTbi b raHTJiHHx h Sotphhx. 

a — CHHanTM^eCKne TepMHHajin, conepacaiune tojibko CBeTJiue Be3HKyjiti, noCTCHHanTn^eacne 
MeM6paHti 3HaMHTejibHO yTOJimeHti; 6 — CHHanc c sjieKTpoHHonjiOTHOH njiacTHHKOH (KopOTica* 
CTpejiKa) n CBeTjibiMn Be3mcyjiaMH b npecHHanTH^eCKOM oKOH^aHnn, 6oTpn*; e, 2 — CHHancu 
C 3JieKTpOHHOnjIOTHUMH TpaHyJiaMH B npeCHHanTJWeCKOM OKOHMaHHUj HMMyHOUHTOXHMH^ieCK£LH 
peaKUHH: MeTKa (protein A-gold, 10 nm) crpyrinuposaHa Ha sjieKTpoHHonjiOTHtix cnHanTH^eacnx 
Be3HKyjiax; d — HHTepHeiipOH (Tun 5) b ueHTpe raHrjinn c MHoroMHCJieHHUMH KOHTaKTaMH Ha coMe; 
6 — CBeTJiue Be3HKyjiu; a5 — *npo HenpoHa 5-ro THna; a — 5inpo; njiHHHue CTpejiKH — yuacTKH nocT- 

CHHanTH^iecKHx MeM6paH. 

OcTajiBHue o6o3Ha^eHH5i icaic Ha puc. 1-6. 

Fig. 7. Synaptic contacts in ganglions and bothriae. 







